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predators and pulp thieves (Herrera 1982, Cipollini and Levey 1997) . These functions are not always indepen dent, and are mediated by both physical and chemical properties of fruits and seeds, acting before, during, and after dispersal (Herrera 1986 , Schupp 1995 , Levey et al. 2007 (Barnea et al. 1991 , Traveset 1998 , Baskin and Baskin 2001 , Traveset et al. 2007 , 2008 . Likewise, fruit chemistry must also be multifunctional, playing different roles as seeds mature and are consumed and dispersed (Cipollini 2000 Image J (Rasband 1997 (Rasband -2006 The inset shows the difference in the proportion of seeds defecated at each reference point (mean and 95% CI) for elaenias (triangles) and thrashers (circles), with positive differences indicating proportionately more seeds defecated during control trials compared to trials with capsaicin. No significant differences were detected at 60 min (all P > 0.5), but at 110 min, after seed ingestion, both elaenias and thrashers had defecated significantly more of the seeds during control trials compared to treatment trials (* P < 0.05; ** P < 0.01).
the effects of time in the digestive tract using generalized linear models (GLM) with gamma error distributions. (Johnson et al. 1985 , Levey and Grajal 1991 , Murray et al. 1994 , Wahaj et al. 1998 , Stanley and Lili 2002 Time in gut (min) 400 600 800 Fig. 2 . Effects of gut retention on seed germination and viability for non-pungent and pungent Capsicum chacoense after 60 days (A and B) and pungent Capsicum annuum after 50 days and 185 days (C and D). Black circles indicate the proportion of seeds germinating within the trial period; gray squares indicate the proportion of seeds viable (germinants + viable seeds yet to germinate) at the end of the trial period; values are means ? SE. Only six of 1158 C. chacoense seeds were viable; thus the proportion germinating and viability are indistinguishable. Sample sizes (number of seeds defecated in a given time interval) are given beside symbols. Intervals are shown for clarity of presentation; analyses were conducted using actual time in the digestive tract. Lines indicate predicted germination probability based on logistic regression for pungent C. chacoense and C. annuum (50-and 185-day trials. Non-pungent C. chacoense and viability of C. annuum showed no significant relationship (see Table 1 ). Retention times for C.
chacoense were log-transformed to linearize the logit (see Methods). Intervals used for C. chacoense were based on a log scale (8-29, 29-81, 81-221, and >221 min) . Intervals used for C. annuum were based on a linear scale (30-274, 275-474, 474-674, and >674 min) . In the 50-day trial, germination and viability of control seeds taken directly from fruit are also shown (at the 0 point). All symbols are plotted at midpoints for data in each interval. Notes: Germination probability (A-D) for non-pungent and pungent C. chacoense (A, B; 60-day trials) after passing through the gut of elaenias and for pungent C. annuum at 50 days (C) and 185 days (D) after passing through the gut of thrashers. Regression models for C. annuum seed viability (gut-passed germinated seed + gut-passed viable seed yet to germinate) at 50 and 185 days (E, F) are also shown. Viability and germination were virtually identical for C. chacoense, so data are not shown. Model yf measures the difference between the likelihood of obtaining the observed results under the final model and the null model. B is the regression coefficient for each effect, representing the change in the log odds of germination probability with a one-unit change in the independent variable. Exp(2?) represents the change in actual odds of germination with a one-unit change in the independent variable. Fruit, bird, and location are categorical covariates. Coefficients and odds vary by individual, but are excluded to simplify presentation, as individual identity does not affect model interpretation. 
